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t) WIRING BOARD, PACKAGE FOR ACCOMMODATING SEMICONDUCTOR ELEMENT AND ITS MOUNTING 
RUCTURE 

7)Abstract: 

*OBLEM TO BE SOLVED: To provide a highly reliable semiconductor 
jment housing package and the mounting structure thereof which can 
lintain rigid and stable connection for a long period of time the package 
- housing, for an external electric circuit using glass-epoxy resin as an 
;ulator, a wiring board providing a metal wiring layer at the surface or 
;ide of the insulating board having a high thermal expansion characteristic 
d a semiconductor element having a high thermal expansion 
aracteristic and housing semiconductor element. 

)LUTION: In a wiring board providing a metal wiring layer 3 of Ag at the 
rface or inside of an insulating board 1 or a package A for housing 
miconductor element, the insulting board 1 is formed by a sintered body 
ving the thermal expansion coefficient at 40 to 400°C of 8 to 18ppm/°C 
tained by sintering a mold body including the glass powder of 20 to 80 
lume % including BaO of 10wt.% or more and the filler of 80 to 20 volume 
ncluding metal oxide of the thermal expansion coefficient of 6ppm at 40 
400°C. This insulating board 1 is then mounted, via the connecting 
minal 4, by the soldering junction on the external electric circuit board B 
lere the wiring conductor 8 is deposited on the surface of insulator 
eluding at least an organic resin. 




GAL STATUS 

ate of request for examination] 18.07.2000 

ate of sending the examiner's decision of rejection] 

ind of final disposal of application other than the 
aminer's decision of rejection or application converted 
gistration] 



p ://www 1 9.ipdl jpo.go.jp/PA 1 /result/detail/main/wAA AUEaGOXD A4 1 00702 1 4P 1 .htm 



4/12/2004 



arching P AJ 

•ate of final disposal for application] 
'atent number] 



Page 2 of 2 



3323074 



•ate of registration] 



~28T0672002 



lumber of appeal against examiner's decision of 
jection] 

•ate of requesting appeal against examiner's decision of 
jection] 

ate of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



p://www 1 9.ipdl.jpo.go.jp/PA 1 /result/detail/main/wAAAUEaGOXDA4 1 00702 1 4P 1 .htm 



4/12/2004 



Page 1 of 1 

NOTICES * 

pan Patent Of fice is not" res ponsible for" any ~ ~ ~ " :~ ~~ . , ~ :.~ 

nages caused by the use of this translation. 

Tiis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1] The wiring substrate characterized by the coefficient of thermal expansion in 40-400 degrees C which 
cinated the Plastic solid which contains the filler in which a coefficient of thermal expansion [ in / for the glass 
tfder with which said insulating substrate contains BaO 10% of the weight or more / 40-400 degrees C ] contains a 
tallic oxide 6 ppm [/degree C ] or more with 20 - 80 volume % at a rate of 80 - 20 volume %, and was obtained in the 
ring substrate possessing an insulating substrate and a metallizing wiring layer consisting of a sintered compact which 
5-18 ppm/degree C. 

aim 2] In a metallizing wiring layer, the insulating substrate in which the connection terminal was arranged, a lid, 
1 the package for semiconductor device receipt possessing the cavity for containing a semiconductor device Said 
ulating substrate the glass powder which contains BaO 10% of the weight or more at least 20 - 80 volume %, The 
stic solid which contains the filler in which the coefficient of thermal expansion in 40-400 degrees C contains a 
tallic oxide 6 ppm [/degree C ] or more at a rate of 80 - 20 volume % is calcinated. The package for semiconductor 
/ice receipt characterized by the coefficient of thermal expansion in obtained 40-400 degrees C consisting of a 
tered compact which is 8-18 ppm/degree C. 

aim 3] the front face of the insulator which contains organic resin at least - wiring — an insulating substrate the glass 
•vder which contains BaO 10% of the weight or more at least with 20 - 80 volume % on the external electrical circuit 
>strate with which covering formation of the conductor was carried out The wiring substrate with which the 
efficient of thermal expansion in 40-400 degrees C from which the coefficient of thermal expansion in 40-400 degrees 
calcinated the Plastic solid which contains the filler containing a metallic oxide 6 ppm [/degree C ] or more at a rate of 
- 20 volume %, and was obtained consists of a sintered compact which is 8-18 ppm/degree C, or the package for 
niconductor device receipt — said wiring — the mounting structure characterized by carrying out low attachment 
ction and coming to mount in a conductor. 



anslation done.] 
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TAILED DESCRIPTION 



bailed Description of the Invention] 
>01] 

eld of the Invention] This invention relates to the wiring substrate possessing a metallizing wiring layer, the package 

semiconductor device receipt possessing the wiring substrate, and its mounting structure. 

•02] 

ascription of the Prior Art] Conventionally, a wiring substrate consists of structure where the metallizing wiring layer 
5 arranged in the front face or the interior of an insulating substrate. Moreover, a cavity for the package for 
liconductor device receipt for holding a semiconductor device, especially semiconductor devices, such as LSI, to 
d a semiconductor device in the top-face center section of the insulating substrate by which metallizing wiring layers, 
h as W and Mo, were arranged in that front face and interior, and the connection terminal was arranged in that base 
I which consists of alumina ceramics etc., and an insulating substrate is formed as a typical example using this wiring 
•strate, and the closure of the cavity is airtightly carried out with a lid. 

03] Although the number of electrodes formed in a semiconductor device generally also increases so that the degree 
ntegration of a semiconductor device increases, the number of terminals in the package for semi-conductor receipt 
ich contains this in connection with this will also increase. However, if there is a limitation also in the number of 
Erodes following on increasing and enlarging the dimension of the package itself and a miniaturization is required 
re at all, it is necessary to make high the formation consistency of the connection terminal in a package. 
04] Although the pin grid array (PGA) which connected metal pins, such as covar, to the inferior surface of tongue 
i package is the most common as structure for raising the consistency of the terminal in an old package The quad flat 
:kage of the type by which the gull wing-like (shape of L character) metal pin was recently connected to the 
tallizing wiring layer drawn by four side faces of a package (QFP), The lead loess chip carrier which equips four side 
es of a package with an electrode pad, and does not have a lead pin (LCC), Further, there is a ball grid array (BGA) 
ich has arranged many chip-size packages (CSP) which carried out flip chip mounting of the Si chip, and spherical 
ninals which become the inferior surface of tongue of an insulating substrate from solder, and BGA is said for 
tsification to be the most possible also in these. 

05] the terminal which carried out low attachment of the spherical terminal which becomes a connection pad from 
r material, such as solder, in this ball grid array (BGA) — constituting — this spherical terminal — wiring of an 
ernal electrical circuit substrate — a conductor — installation contact is turned up — making — after an appropriate 
e and said terminal - the temperature of about 250-400 degrees C — heating fusion — carrying out — a spherical 
ninal — wiring — mounting on an external electrical circuit substrate is performed by making it join to a conductor, 
wording to such mounting structure, as for the semiconductor device held in the interior of the package for 
liconductor device receipt, each of that electrode is electrically connected to an external electrical circuit through a 
tallizing wiring layer and a connection terminal. 
06] 

oblem(s) to be Solved by the Invention] Ceramics currently used as an insulating substrate in these packages, such as 
alumina and a mullite, has the high intensity of 200 or more MPas, and moreover, although it is useful, because it is 
able as a multilayering technique with a metallizing wiring layer etc. The coefficient of thermal expansion of the 
ited circuit board by which Cu wiring layer was formed in the glass-epoxy insulating layer currently most used 
tndantly as an external electrical circuit substrate with which a package is mounted to the coefficient of thermal 
mansion being about about 4-7 ppm/degree C is very large in degree C and 11-18 ppm /. 

07] Therefore, when a semiconductor device is held in a wiring substrate or the package for semiconductor device 
eipt and it mounts in a printed circuit board etc. after an appropriate time, if the heat emitted at the time of actuation 
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a semiconductor device is repeatedly impressed to both an insulating substrate and a printed circuit board, the big 
•rmal stress resulting from the differential thermal expansion of said insulating substrate and printed circuit board .will 
;tttrWhen~the^number^ * 
rmal stress becomes large as the number of terminals exceeds 300 or the size of a package is enlarged. 
)08] therefore, the repeat of actuation of a semiconductor device, and a halt ~ thermal stress — the periphery section 
the connection pad under an insulating substrate, and wiring of an external electrical circuit substrate — the junction 
erface of a conductor and a terminal » act — that a connection pad exfoliate from an insulating substrate ****-- a 
minal — wiring — it exfoliated from the conductor and had the fault of the ability not to make stability carry out 
ctrical installation of a wiring substrate or the package to a printed circuit board over a long period of time. 
>09] Then, since coefficients of thermal expansion differ greatly primarily in a conventional alumina and a 
wentional mullite, even if it changes a presentation etc., it is very difficult [ it ], although it can consider making the 
efficient of thermal expansion of a printed circuit board adjust the coefficient of thermal expansion of an insulating 
>strate to adjust the coefficient of thermal expansion of a printed circuit board. 

HO] On the other hand, the insulating substrate which consists of crystallized glass has a low dielectric constant, and 
ce it can form the metallizing wiring layer which consists of low resistors, such as Cu and Ag, it attracts attention as 
outstanding substrate ingredient which replaces an alumina etc. About this crystallized glass, it is ZnO-aluminum2 
-Si02 in JP,63-1 17929,A. Making the crystal of silicic acid zinc, cordierite, or zinc ****** generate, and controlling 
oefficient of thermal expansion by control of heat treatment conditions using system glass, is proposed. However, it 
s difficult to be stabilized and to control a coefficient of thermal expansion by this crystallized glass also with the 
ne presentation, that a deposit crystal phase tends to change with differences of few heat treatment conditions, and it 
s what lacks in mass-production nature. 

ill] Moreover, it sets to JP,62-226855,A and is BaO-aluminum2 03-Si02. The low-temperature baking porcelain 
istituent for multilayer substrates using system glass is proposed. However, since the constituent used in this official 
ort consists of only glass, anti-chip box reinforcement is low, a coefficient of thermal expansion cannot be borne 
h less than [ 7xl0-6/degree C ] at the stress generated at the time of mounting to a printed circuit board since it is 
/, but poor mounting is produced. 

' 12] Therefore, this invention aims at offering the package for semiconductor device receipt and its mounting 
xcture of the high-reliability which can maintain the connection condition firmly stabilized [ package / the wiring 
»strate which possesses a metallizing wiring layer the front face or inside an insulating substrate, and / with which it 
: a high-temperature expansion property, and a semiconductor device was contained / for semiconductor device 
eipt ] over a long period of time in a glass-epoxy resin etc. to the external electrical circuit which uses as an insulator, 
hich has a high-temperature expansion property ] 

,13 1 

eans for Solving the Problem] As a result of repeating examination to the above-mentioned trouble, this invention 
sons as an insulating substrate If the glass which contains BaO 1 0% of the weight or more crystallizes in a sintering 
cess By adding the metallic oxide of a high temperature expansion coefficient as a filler component further, and 
king burning temperature with a copper metallizing wiring layer adjust burning temperature to this glass, since it has 
about 1 1 ppm [/degree C ] high temperature expansion coefficient It resulted in header this invention that the wiring 
•strate which consists of an insulating substrate of the high temperature expansion possessing a copper metallizing 
ing layer could be manufactured. 

14] This invention namely, the wiring substrate possessing an insulating substrate and a metallizing wiring layer and 
insulating substrate in the package for semiconductor device receipt BaO is used as a principal component and they 
B-2 03 and Si02. The glass powder containing at least one sort 20 - 80 volume %, The coefficient of thermal 
>ansion in 40 degrees C - 400 degrees C which calcinated the Plastic solid which contains the filler in which the 
fficient of thermal expansion in 40 degrees C - 400 degrees C contains a metallic oxide 6 ppm [/degree C ] or more 
i rate of 80 - 20 volume % constitutes with the sintered compact which is 8-18 ppm/degree C. 
15] moreover, the front face of the insulator which contains organic resin at least according to this invention — 
ing — the package for semiconductor device receipt and wiring substrate which have the above-mentioned glass 
amic sintered compact as an insulating substrate on the external electrical circuit substrate with which covering 
(nation of the conductor was carried out — a connection terminal — minding — wiring of the circuit board — low 
ichment junction is carried out and it is mounted in a conductor. 
16] 

nbodiment of the Invention] Hereafter, this invention is explained to a detail based on the accompanying drawing 
ich shows one example. D raw ing 1 and dr awi ng 2 are drawings showing one example of the package for 
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niconductor device receipt and mounting structure of the BGA mold in this invention, this package makes 
ldamental structure . theso^called wiring-substrate -with.which the metalli zing wiring.layerjwas^arrangedin the front „„_ 
■tiTor theTii^^ and'Bshows an 

:ernal electrical circuit substrate, respectively. 

)17] The package A for semiconductor device receipt is constituted by an insulating substrate 1, a lid 2, the 
lallizing wiring layer 3, and the connection terminal 4, and an insulating substrate 1 and a lid 2 form the cavity 6 for 
[ding a semiconductor device 5 in the interior airtightly. And adhesion immobilization of the semiconductor device 5 
:arried out through adhesives, such as glass and resin, at an insulating substrate 1 within a cavity 6. 
)18] Moreover, the metallizing wiring layer 3 is arranged in the front face and the interior of an insulating substrate 1, 
i it is arranged so that it may connect with a semiconductor device 5 and the connection terminal 4 formed in the 
erior surface of tongue of an insulating substrate 1 electrically. According to the package of drawingl , letter 
minal of projection 4b to which the connection terminal 4 changes from low material, such as solder (tin lead alloy), 
ough connection pad 4a is attached. This letter terminal of projection 4b is formed spherical or by arranging low 
umn-like material in connection pad 4a, or printing low material on connection pad 4a with screen printing. 
)19] on the other hand - the external electrical circuit substrate B - an insulator 7 and wiring - it is constituted by 
: conductor 8, and an insulator 7 consists of an ingredient which contains organic resin at least, the coefficient of 
:rmal expansion in 40-400 degrees C specifically consists of an insulating material which is 12-16 ppm/degree C like 
ss-epoxy system composite material, and, generally a printed circuit board etc. is used, moreover, wiring formed in 
s front face of this substrate B - a conductor 8 is the point of the adjustment of a coefficient of thermal expansion - 
th an insulator 7, and right electrical conductivity, and usually consists of metallic conductors, such as Cu, Au, 
minum, nickel, and Pb-Sn. 

)20] In order to mount the package A for semiconductor device receipt in the external electrical circuit substrate B 
cer terminal of projection 4b of insulating-substrate 1 inferior surface of tongue of Package A - wiring of the external 
ctrical circuit substrate B - by carrying out installation contact on a conductor 8, and heating at the temperature of 
)ut 250-400 degrees C after an appropriate time the letter terminal of projection 4b itself which consists of low 
terial, such as solder, — fusing — wiring — it is mounted on the external electrical circuit substrate B by joining to a 
lductor 8. this time - wiring — in order to make easily connection by low material with letter terminal of projection 
in the front face of a conductor 8, it is desirable to carry out covering formation of the low material. 
)21] Moreover, what carried out low attachment of the spherical terminal 9 which consists of a refractory material to 
inection pad 4a as said connection terminal as other examples as shown in drawing 3 by the low melting point low 
iterial 10 is applicable. It is required to be high-melting, and when the low material for low attachment consists of 
der of the low melting point of 60 % of the weight of 40 % of the weight-Sn of Pb(s), a spherical terminal is 
istituted from the low melting point low material by which this refractory material is used for low attachment by the 
;h-melting solder of 10 % of the weight of 90 % of the weight-Sn of Pb(s), and metals, such as Ag, Cu, nickel, 
iminum, Au, Pt, and Fe. 

)22] this configuration - setting - the spherical terminal 9 of insulating-substrate 1 inferior surface of tongue of 
skage A - wiring of the external electrical circuit substrate B - installation contact is carried out on a conductor 8 - 
iking - after an appropriate time and the spherical terminal 9 - the low material 1 1 , such as solder, - wiring - a 
lductor 8 can be made to be able to paste and it can mount on the external electrical circuit substrate B. Moreover, a 
inection terminal may be connected to an external electrical circuit substrate, using an Au-Sn alloy as low material of 
; low melting point, and a column-like terminal may be further used for the above-mentioned spherical terminal 
tead. 

)23] Next, the mounting structure to the external electrical circuit substrate B of the lead loess chip carrier (LCC) 
>ld package C is explained to drawing 4 . In addition, in drawing 4 , the same sign was given about the same member 
drawing.! . The metallizing wiring layer from which the metallizing wiring layer 3 separately connected with the 
strode of a semiconductor device was drawn by four side faces of an insulating substrate 1, and was drawn by the 
e face constitutes the connection terminal 4 from a package C in drawing 4 . Moreover, according to this package C, 
order to prevent electromagnetic wave disorder, it fills up with an epoxy resin etc. in the cavity 6 which contains a 
niconductor device 5, and the cavity is sealed with the lid 12 which consists of conductive resin. Moreover, the 
iductive layer 13 for a ground is formed in the base of Package C. 

)24] for mounting this package C in the external electrical circuit substrates B, such as a printed circuit board, - the 
anection terminal 4 of insulating-substrate 1 side face of Package C - wiring of the external electrical circuit 
?strate B ~ on a conductor 8, installation contact is carried out and it connects electrically by low material etc. this 
le - the connection terminal 4 — wiring - it is for making connection by low material in the front face of a conductor 
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iasily, and it is desirable to put low material, respectively. invention it is imnortant that the coefficient., 

)25-] Quality^ 

rretS 4i1^2SS« ^TfflSS^ If it 

5 rmal stress by the differential thermal expansion with ^g^^^C in "ppm /or larger than degree C in 1 8 

;c trical circuit substrate B and Package A gets worse. pxnansion of an insu i atin g substrate becoming large in 
)26] in addition it will ^J^^^^^^^^M device which uses Si as a 
gree C and 8-18 ppm /, and a differe '^^.f^^^Sooao the binder to the insulating substrate of a 

5£ ^rffl-^r?'*" sys,m ' md * e thin8 wh,ch 

inded metals, such as Ag, with this depending on the ea* .are ^ , erature expansion 
W71 As a sintered compact which constitutes the insulating substrate whicn nas sucn a nign i« y r 

: i„ ^r,ctitnt^c ?0 - RO volume % and 

lume % The sintered compact which comes to calcinate ^^5*^? ™^ a t m ~ S least one sort. In addition, as 
iller component for the glass (it may be hereafter called BaO sy « I gtes ^™ n J at 

S^S^^^X^w^re.-,^. 
S^ngtt 

3d to calcinate at an elevated temperature without [ with 1 few ^^efilli components than 80 
lume % ] the ability carrying out liquid phase sintering, if m ^^J^^^VZLoL, I that there is 
lume o/ Jand in meta £ ng —nee ^- property of a sintered 

-aTwt^ 

ficult, if in other words there are few filler components *£ 2 £^^ ra w material also becomes high. 
;ause it permutes and burning temperature also becomes high. EspeoaDy '** L^Ana^02 At least one sort is 

; s r,igng- £5 SSreS^^S^^^^^ is that m winch the crystal 
ase which contains Ba and Si at least deposits. mentioned BaO svstem glass, it is desirable 

)30] Furthermore, as ft, -especially ^S^S^M^ such as organic 

it it is 400-650 degrees C 400 degrees C - 800 degrees C - Although ™ » sintering wiU be started at temperature with 
dn, when fabricating the mixture which consists ^^Stiom of an insulating base and 

nperature, a binder is because it results in -^^^^StSftSZX hand if a surrendering 

4/12/2004 
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,ss is needed in large quantities, the cost of a si ^. c J^J^J?jS^ accord ing to the surrendering point.of 

)31]-AsibrJhis-fito^^ 

i&fet SSSSSfi £SS!^-ffl - 50 5 — % .o b,end 

•nparatively few. . r nr i N , and above 850 degrees C, the above-mentioned BaO 

)32] Contraction initiation temperature is 700 degrees C oHes^and a ^ °f U ^ of it with me tallizing 

,em glass used in ^^^^^!^^^^^^^ out liquid phase sintering 
ring layers, such as copper, etc. filler addi ive-free. However ™ fbumine temperature by mixing a filler at a rate 

itent of expensive crystalline meta ii iz ing produces a metallizing wiring layer at 600-1000 degrees C when 
,33] For example, since baking of the se metall ™ n ZVO™ coincidence baking, the surrendering point of 

nainly constitutes one sort in Ag Cu, and Au content of a fiUer> it is desirab i e that it is 50 to 80 
&tr,°^ b. reduced by reducing the loadings of crystalline glass 

ss s required also for 6-18 ppm /being [ degree C ] 7-13^ PP^de^ee f „ . f coefficient 0 f thermal 
h a filler will arise and this will cause [ of the remforceme^of a s ^^P^ a ^ pansion of a filler becomes 

^^^^^^ — ^ — ^ 

SStfSS &s with -c, 

item and BaO-SrO-aluminum2 03-Si02 System ™U aiummum . em ^ Ba O-MgO-ZnO-B2 03-Si02 A 

» 0 - M °- s ' olTte 8lass of a sys,em e,c ' 

nentioned. , ™ , , cnitahle oreanic resin binder, it is calcinated after 

'^^Z^^^X^X^^ -p-ns means, for examp,e, a doctor 

.ecially the surrendenng po.nt^ : 50 7 e ™esC - 1300 degrees C oxidizing atmosphere, and, thereby, ebumation ts 
138] Baking is performed in a 850 degrees c lauu oegr « hi (j fe , wer man 850 degrees C, 

ried out to 90% or ^f^^^^S^Oimi layer will fuse by eoinoidenee baking 

s J phase generated by the reaction Lnda? of «&stal phases. It is desirable 

■.omposed and generated exists, and a glass phase exists n ™ gram dou s j on to at least 40-400 

SltS-— -S— of the who,e sintered 

& a coefficient of thenna, expansion as a oysta, fM^^^^SSP^>. 
S S^KKS^^Sl^-- SKH, lithium silieate (U2 O-SiOZ), A 

y . 4/12/2004 
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)PU side (CaO-MgO and 2Si02), a MERUBI night (3 CaO-MgO and 2Si02£ An AKERU d^amite = (2 CaO-MgO 

1 2SiCm a maenesia ( MgO), An alumina. (aluminum 203), nephehne.(Na2 0--aluminum2 03 and^S^2X_ : - : 

i2 O-aluminumz Ui * . m . . , t or more sorts chose n from the group of celsian (BaO- 

^^SZ^^^^>^^^ It0 (ZnO-aluminum 203), and petalite (LiAlSi 4O10) are 
nt onS A costal phase 8 PP m [ degree C ] or more is good also especially in these. Moreover, m the above- 
n ioned mi^^^SofihcSna expansion of the last sintered compact may exceed degree C in 18 ppm /by 
Son KS it is required to mix a coefficient of thermal expansion with a small filler, and to control a 

^^^^S^!^ the wiring substrate and package which arranged the metallizing wiring layer 
fchconsTst^ of one or mor e sorts in Ag, Cu, nickel, Pd, and Au by using the above-mentioned sintered compact as an 

Sttble organic binder for the raw material powder which consists of crystalline glass which 
s mentioned above, a^dTe filler for constituting an insulating substrate, While carrying out addition mixing of a 

S °Z [the solvent and making a slurry object, this slurry object is produced with a green sheet (raw sheet) by 
S a Sc^ mSodSd the calendering roll method. And printing spreading of the meta paste which 
£d out addition mbdng and obtained the organic binder, the plasticizer, and the solvent to suitable me al powder as 

mttauLtna SnTSylTand inflection pad is carried out with the screen printing of the common knowledge to 
^SSmL pattern, moreover, suitable for said green sheet depending on the case - it is pierced 
iSZL eTa toough hSformed and it is filled up with a metallizing paste also in this hofo And the package of 
Iti^ sSc^ cafbe obtained by carrying out two or more sheet laminating of these green sheets, and carrying 
: coincidence baking of a green sheet and the metallizing. 
42] . ... 

^mnlpl Hereafter a still more concrete example explains this invention. «r • * <• 

eT^ie 1 Ss'ln W g r^s, it is 1 5%BaO-25%ZnO-45%P2 O5.10%a1umim.m2 03-5% S,02 (the coefficent of 
™Texoans1on of 10 ^ppm/degree C, 500 degrees C of surrendering points) at *« werght ratio. 
™?2oSo^%J^n^03.10%Na2 CM0V.K2 0-55%S102 (the eoeffleient of (hemral expans.on of 10 

tS5&g£E££ ^^tt aSSS«*- of thermal expansion of S ppm/degree C, 

ntT 5 %B?0 f -2%allT„r2^ (me eoeffleient of fnerma. expansion of 8 ppm/degree C, 850 

rgfas 0 "^! oT-t^ef and i«°is shown in Table 1 to rhis glass, 1. is forsterite (2 MgO-Si02, 

:fficient of thermal expansion of 10 ppm/degree C) as a filler component. 

artz (Si02, coefficient of thermal expansion of 1 5 ppm/degree C) 

stobalite (Si02, coefficient of thermal expansion of 20 ppm/degree C) 

alite (LiAlSi 40 1 0, coefficient of thermal expansion of 8 ppm/degree C) 

O (coefficient of thermal expansion of 9 ppm/degree C) 

Dheline (Na2 0-aluminum2 03 and 2Si02, coefficient of thermal expansion of 1 0 ppm/degree C) 
illite (3aluminum2 03 and 2Si02, coefficient of thermal expansion of 4 ppm/degree C) 

jmina (aluminum 203, coefficient of thermal expansion of 7 ppm/degree C) ******** 
iehine caoacitv mixing was carried out so that it might become the preparation presentation shown in the 
2?AteSKtS mixture, after adding the organic binder and fully mixing, the Plastic solid with a 
fiction of 3 5x3 5x 5nm ™wi produced by the 1 shaft pressing method, after carrying out debinder processing of 
fpiastfo sohd in 700-deg^ee C atmospheric air, it calcinated at 650-1200 degrees C in atmospheric air, and the 

W^^^^*^ expansion of 40-400 degrees C was measured to the ^^^^^ 
143 j iNexi, uw :w» i- Moreover, the sintered compact was processed into 2mm in the 

m T° n f^Z Z th cknes and pecifi ^inductive capacity and dielectric loss were searched for by the technique 
nlSl41 IZs^t ^v^tSu^c LCR meter (Y- H.P4284A), the electrostatic capacity in 25 degrees 
vas toured ^onX^dTtions of 1MHz and l.OVrsm, and the specific inductive capacity in 25 degrees C was 

^^^SS^SS^^ in Table 1, as a solvent, acrylic resin was used as toluene— 
ohol and a Ser, DBP (dibutyl phthalate) was used as a plasticizer, and the green sheet with a thickness of 500 
urometers was produced with the doctor blade method. 

. .. 4/12/2004 
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9 

.451 Based on screen printing, the metallizing wiring layer was applied to the front face of this green sheet for the Ag- 
^^^^^!^k formed so that- a thrnlghjiglemight-be- formed in the predetermine d -pag. of a;grggn^_ 
^fSd SI hole might fmally ^xp^dtoThe inferior surface of tongue of a substrate and it was 
ed me tg ?Pt meTalllzing pastealso in the through hole. And performing alignment of a through hole, the six- 

2 lamTn^inTwas carried out and I the green sheet with which the metallizing paste was applied was stuck by 

i46Tmis lavered product -- at 700 degrees C, it calcinated after the debinder in atmospheric air, the metallizing wiring 
e and m Siatog Sstrate were calcinated to coincidence in atmospheric air with each burning temperature and 

wiring [substrTfof a package was produced. At this time, melting of a metallized layer and evaluation about poor 
r^no wfn-e nerformed to Ae metallized layer by coincidence baking. r 
471 ^Next the coTection pad which formsa crevice in the part connected to the inferior surface of tongue of a wiring 
SSte a teo^Sle, and consists of Ag-Pt metallizing was produced. And the connection terminal which consists 

older 40 -90% of 60 - 10%-lead of tin) as shown in the connection pad at drawing.! was attached. In addition, a 
motion LninaHs 2 1cm. It formed in me whole inferior surface of tongue of a wiring substrate by the consistency 

lismeTrinfed circuit board in which the conductor was formed is prepared, wiring with which the coefficient of 
rmal expansion in 40-800 degrees C which consists of glass-epoxy group plates becomes the front face of he 
Zor w5 is 13 ppm/degref C from copper foil on the other hand - the above-mentioned wiring substrate for a 
kaee - wMng on a printed circuit board -- the connection terminal of the insulating substrate for a package is 
mected 3 fcondurtor - as - alignment - carrying out - this - N2 It heat-treated for 3 minutes at 260 degrees C 
h ^b7^XmZ\^ and the wiring substrate for a package was mounted in the printed circuit board front face. 
tnTec consists ofsolder of the wiring substrate for a package by this heat treatment - melting - 
•in** of a nrinted circuit board - it was checked that it had connected with the conductor electrically . 
22 ?TheC cySg teS at the time of mounting) It is a maximum of 1000 cycle **********, using maintenance 
Is ST/ m nuls as 1 cycle for a test sample at the thermostat which controlled what mounted the wiring 
, s^ate fo a packTg" m the printed circuit board front face as mentioned above by the atmospheric ambient 
osphere in eachtfmpera Je of -40 degrees C and 1 25 degrees C. every [ and ] cycle - wiring of a printed circuit 
Z me number of cycles until it measures the electric resistance of a conductor and the wiring substrate for a 
;kage and change appears in electric resistance was shown in Table 1 . 

i50] 
ible 1] 
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k 11 A nrecise sintered compact could not be obtained, porcelain carried out ebumation at low temperature 

hie! MoTeover even ? *e was suitaWe, in the thecal cycling test, ^stance change ™J*> ,» 

5 cycle s^ITn^o which the coefficient of thermal expansion of a sintered compact devtates from degree C m 8- 

l^^tained the very stable and good electrical installation condition to it. 

S ftf the lnv entionl As explained in full detail above, when it mounts in external electrical circuit substrates, such 
JS^JS^^SS coefficient of thermal expansion, according to the wiring • o f ^ s 

Lble pSge which can respond to many pin-ization by enlargement of a semi-conductor circuit element enough is 
^Furthermore, since coincidence baking with metallizing, such as copper, is possible, a quality and cheap wiring 

. .. 4/12/2004 
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